Prenylation-dependent Ras inhibition by pamidronate inhibits pediatric acute myeloid leukemia stem and differentiated cell growth and survival.
The clinical management of pediatric acute myeloid leukemia (AML) is still challenging and identification of drugs that can enhance the efficacy of standard of care is a potential therapeutic strategy. We show that pamidronate, a FDA-approved drug used for bone disorders, is an attractive candidate for AML treatment. Pamidronate inhibits proliferation and induces apoptosis of AML cells regardless of cellular and genetic heterogeneity. Pamidronate displays selective anti-AML activity by preferentially inhibiting survival and colony formation of AML CD34+ cells while normal bone marrow CD34+ cells are largely unaffected. Importantly, pamidronate remarkably enhances the inhibitory effects of all tested AML standard of care at subtoxic concentration. Mechanism studies show that pamidronate inhibits protein prenylation via dual action on geranylgeranylation and farnesylation, and subsequently decreases Ras activity. The rescue studies using overexpression of constitutively active Ras further confirm that pamidronate augments the efficacy of AML standard of care through inhibiting Ras. Since pamidronate is already used in clinic, our preclinical findings suggest that it may be an effective addition to treatment armamentarium for AML.